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T he biggest problem s our roads face are not corrosion by salt, not 
w ear by heavy trucks, not cracking du ring  sub-zero w eather, nor ru tting  
in intense heat. The biggest problem they face is indifference— indifference 
about roads, indifference about the people who m anage them , and indif­
ference about the new ideas going into roads.
Indifference led the U n ited  States, ju s t a few years back, to a road 
system tha t was deteriorating . Indifference was reflected in declining in ­
vestm ent in roads. D u ring  the seventies, state d isbursem ents for roads 
in the U nited  States (in constant dollars) dropped from $48 billion to $29 
billion, even as record volumes of people and goods m oved on these roads. 
Indifference lulled us into cutting our investm ent in road research in half: 
it fell (in constant dollars) from  $110 million in 1972 to $55 m illion a 
decade later. T his indifference was reflected in the declining percentage 
of engineering students that chose civil engineering m ajors: 20 percent 
in 1976; 13 percent in 1984. In  short, the late seventies and early eighties 
b rough t an  erosion in our roads, in new ideas, and  in the recruitm ent 
of people that are essential to a dynam ic industry.
T h en  we woke up. In  1982, the public, the U nited  States Congress, 
and  the m ass m edia suddenly aw akened to the im m ense im portance of 
o u r highw ay transpo rta tion  system. U .S . expenditures for highw ay 
tran spo rta tion —private and  public— are twice as large as U .S . expend­
itures for defense. O ne-six th  of the gross national p roduct of the U nited  
States goes into the highw ay transpo rta tion  system . M ore than  90 p er­
cent of U .S . industria l ou tpu t m oves over the road system. O u r roads 
are our econom ic backbone. W e could not afford to be indifferent about 
them . New atten tion  was d irected to the m oney, the innovation, and  the 
people involved w ith our highw ay system.
Five years ago the U .S . C ongress passed the Surface T ran sp o rta ­
tion Assistance Act of 1982, which increased the m otor fuel tax by five 
cents per gallon and  pum ped  $5.4 billion m ore per year into federal 
highw ay and  transit p rogram s. Since then, 35 states have also increased 
the ir highw ay user fees. T his new infusion of resources over the last four 
years has started to b ring  new life to the industry. M ateria ls suppliers,
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contractors, public officials, and engineering students have started  pay­
ing m ore atten tion . W e’ve started  to tu rn  the corner from  indifference 
tow ard new ideas, new talen t, and  bette r financing.
T his com eback brings m ore than  m oney: It also brings a new push 
for innovation  in the highw ay industry . A bout five years ago, m any  of 
the n a tio n ’s highw ay leaders were concerned about innovation . T op  of­
ficials in state highw ay agencies were frustrated  by costly, often unex ­
plained failures. T hey  were frustra ted  when the ir research staff cou ldn ’t 
find solutions to failures problem s. At the sam e tim e, highw ay research 
program s and  institu tions were stretched dangerously  thin. In  1982, the 
U .S . was spending about one-fifth of one percent of its highw ay- 
construction resources on research. T h at is neglect, by any m easure. H igh 
tech industries, like com puters and aerospace, spend 10 to 50 tim es m ore 
on reseach than  we do, when research expenditures are com pared  as a 
proportion  of gross sales. Even low-tech industries like m ining, steel, and 
paper spend about eight tim es m ore of the ir gross sales revenue on 
research than  we do. F u rth er, the scarce available research dollars are 
spread far and wide. M any of the urgent problem s they attack are specific 
to a particu lar clim ate, type of m aterial, or o ther local feature. (T his is 
an  essential reseach activity the highw ay com m unity  does well. But i t ’s 
not the only path  to innovation .) T he available resources are also scat­
tered  throughout 50 states, several federal agencies, various private com ­
panies, and elsewhere. Typically , highw ay research is packaged in 
separate projects costing $100,000 to $200,000. T h is is generally ade­
quate to identify what has been done on a specific problem , and to evaluate 
some possible new approaches. T his institu tional approach has served 
us well and m ust be continued. Each of the m any  agencies involved in 
highw ay construction  confronts un ique problem s stem m ing from their 
designs, loadings, m aterials, or clim ates. Each needs a strong prob lem ­
solving capability  to be productive and  innovative.
W hat was lacking in this structure was the capability  to attack fund­
am ental problem s tha t cut across, yet interact with, local conditions. No 
single agency had the m oney, or the responsibility, to solve some of these 
biggest, m ost costly, m ost w idespread problem s. T his is w here S H R P  
comes in. It does not replace the im portan t problem -solving research that 
is now conducted by states, the Federal H ighw ay A dm inistration, un iver­
sities, and  others. It does fill a gap tha t these organizations can ’t address. 
S H R P  focuses exclusively on four national p roblem  areas. Each is an 
area w here the nation  spends billions of dollars each year, and  w here 
innovative approaches will yield big savings. These four research  areas 
are also ones w here num erous site-specific factors influence perform ance. 
O nly  a large, system atic, and consistent approach in these areas can p ro ­
duce results tha t have national significance. T he four areas are:
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1. Long Term Pavement Performance
T he U .S . spends $20 billion per year on pavem ents, and m ore and 
m ore of this is going into replacem ent of existing pavem ents. A lthough 
we typically design pavem ents to last 20 years, our actual experience varies 
a lot. Som e roads last 30 years. Some fail in two.
M uch  of our cu rren t pavem ent-design know-how cam e out of the 
A A SH T O  R oad Test, conducted almost 30 years ago. This was a massive 
experim ent, costing around  $100 million in today’s dollars. Six test loops 
were built, each contain ing sections with different designs and m aterials. 
Each of the six test loops was subjected to a different axle loadings by 
runn ing  test vehicles of known weight. This experim ent produced design 
equations that tied together the key design, materials, and traffic variables. 
T hey  have been applied in hund reds of billions of dollars of pavem ent 
construction, both  here and abroad . This experim ent is counted am ong 
the biggest successes in the history of highw ay research, and justifiably  
so. But valuable as it is, it was inherently  lim ited. It took place in one 
location— O ttaw a, Illinois— and thus reflects only one set of clim ate and 
sub-grade soils. It was an accelerated test, and thus cannot reflect the 
effect of age, and its in teraction  w ith clim ate and traffic. It was a test 
to failure, and m ay not reflect accurately the effects of norm al m aintenance 
practices. Because of these inherent lim itations, m any  continue to ques­
tion w hether the results of the A A SH T O  R oad Test apply to their specific 
area or m aterials. T he  only way we are going to resolve these questions 
is th rough  a b ro ad er road test. Such a test m ust include varied clim ates, 
sub-base soils, pavem ent ages, and m aintenance treatm ents. This experi­
m ent, by its n a tu re , would have to be located in several regions, and 
m onitored  for m any years. S H R P  plans to do exactly this, using about 
2,000 pavem ent sections located th roughout the U nited  States and in ­
deed throughou t the world. These sections will be selected carefully to 
span the full range of variables to be studied. T h e ir traffic and  condition 
will be m onitored  carefully and  consistently. T he resulting  data  will be 
analyzed to produce pavem ent design equations that can be applied with 
greater confidence in varied  settings. Even if these new designs save us 
only a few percent, in term s of reduced construction costs, this will am ount 
to savings of hundreds of millions of dollars a year. It is a difficult p ro ­
jec t to launch, to coordinate, and to m ain ta in , bu t we c a n ’t afford not 
to do it.
2 . Asphalt Materials
T he U nited  States has been bu ild ing  asphalt pavem ents for the past 
cen tury , and  we have developed extensive knowledge of how different 
asphaltic m aterials perform  in specific m ixtures and applications. N ever­
theless, p rem atu re  failures of asphalt pavem ents, even though they are 
not com m on, are costly and disruptive. M any  of these failures occur
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because of errors in the mix design or du ring  construction. Such errors 
can and should be reduced through  be tte r tra in ing  and  knowledge shar­
ing, and these steps are being taken by different p rogram s and  o rgan iza­
tions. But part of the problem  is the inability  of ou r product specifica­
tions to pin down all the key properties tha t affect perform ance. Different 
asphalts of the same grade behave differently. A large am ount of 
knowledge and  tra in ing  is needed to work around  these differences— too 
m uch, we think. W e are asking m ore than  we can reasonably expect from 
decentralized field staff dealing  w ith varied  m aterials and  diverse 
situations.
S H R P ’s initial concentration  is on the production  of im proved 
asphaltic m aterials—through m ore perform ance— oriented specifications 
and through developm ent of im proved asphaltic binders. This will result 
in g reater uniform ity  am ong asphalts m eeting identical specifications. 
It will yield a b e tte r u n d e rs tan d in g  of a sp h a lt’s fundam en ta l 
characteristics, and how these affect pavem ent perform ance. It will 
develop asphalt testing procedures tha t m ore closely predict pavem ent 
perform ance.
These are difficult steps to achieve, because public agencies, paving 
contractors, and m aterial suppliers m ust all work together if they are to 
be successful. T hus far, we are pleased to say, the cooperation am ong 
these various industries and agencies has been excellent, and we look for­
w ard  to seeing a w orking partnersh ip  betw een S H R P  and industry  as 
we push for innovation in this area.
3. Concrete and Structures
T he C oncrete and  S tructures P rogram  com prises two subprogram s: 
Bridge C om ponent Protection, and C em ent and  C oncrete. T he m ain 
th rust of the bridge com ponent p rogram  is to increase the durab ility  of 
existing bridges by pro tecting  them  from corrosion, and  rem oving cor­
rosion where it does occur. Salt frequently  penetrates concrete bridge 
decks and corrodes the em bedded reinforcing steel. As the reinforcing 
steel corrodes, it expandes and causes spalling in the concrete. W e now 
face some $20 billion of needed rehabilitation  due to this problem , and 
this figure is grow ing by $500 m illion annually . S H R P  is investigating 
novel and  im proved m ethods of testing  structures where corrosion is 
suspected, and  providing a range of repair and  rehabilita tion  techniques 
that can be used to extend the life of deteriorating  structures. T he ce­
m ent and  concrete subprogram  is searching for m ethods of im proving 
the durability  of concrete. A m ong the specific problem  areas we are focus­
ing on is alkali aggregate reaction, w here the silicates present in some 
aggregate rocks react w ith the cem ent to absorb  w ater, causing swelling 
that breaks up the concrete. S H R P  will also investigate ways to m inim ize 
deterioration  of existing concrete pavem ents due to freezing and  thaw ­
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ing. R esults of this research m ay include bette r m ix designs tha t are 
to lerant of a w ider range of aggregates, and new non-destructive testing 
m ethods to check m ix com position during  the construction  phase.
4 . Highway Operations
M ain ta in in g  our highways, and  keeping them  free of snow and  ice, 
requires constant atten tion . T hese are labor-intensive tasks. T hey  are 
also tasks that are perform ed by field workers with little supervision, work­
ing in highly decentralized organizations. W orkers often get the necessary 
know-how through their own experience, through their supervisor’s rules 
of thum b, or through recom m endations passed along by their co-workers.
T here  has been surprisingly little system atic testing  and evaluation 
of the different products used in highw ay m ain tenance, w hether they be 
patch ing  m aterials, sealants, or surface dressings. G iven the large size 
of this m arket, th a t’s surprising. W e need some form  of consistent p ro ­
duct and  process evaluation  to m ake highway m ain tenance m ore cost ef­
fective. M any  of o u r curren t practices have evolved w ithout system atic 
evaluation. W hat works for one agency m ay or m ay not work well for 
ano ther because they have different am ounts of staff expertise, have d if­
ferent p roduct needs, use contractors for different functions, or have dif­
ferent p rocurem ent practices. R eliable, com parable evaluation of com ­
peting  techniques or p roducts is needed. S H R P  will evaluate chip seals, 
slurry seals, and other surface dressings so that their cost and perform ance 
can be com pared. Sim ilarly, S H R P  will evaluate m aterials and equ ip ­
m ent for surface repairs.
T he use of salt to de-ice highways has increased tenfold since the 
m id ’50s. T his rap id  rise in salt use has been accom panied by d eterio ra­
tion of bridges, pavem ents, and vehicles, and it creates environm ental 
problem s as well. Innovative ways to apply non-chem ical energy at the 
ice-pavem ent interface could keep highways free of ice and snow, using 
less salt. Im proved physical snow-rem oval techniques will help also. In 
addition , use of m odern  sensor and  com m unications technologies can 
m ake our snow -rem oval operations m ore efficient. S H R P  will be doing 
research in all of these areas. In  some cases, S H R P  will explore fundam en­
tal properties of the ice-pavem ent bond: how it can be prevented , and 
how it can be destroyed. It is too early to say exactly w hat m ay grow 
out of this research. Perhaps pavem ent surface additives tha t re tard  ice 
bonding. Perhaps additives to salt tha t will m ake it m ore effective, or 
less dam aging. Perhaps devices tha t use laser or m icrow ave rad iation  to 
prevent or break ice bonding. T here are m any potentially prom ising, in ­
novative approaches. N ot all of these technologies will prove econom ical 
and effective, and S H R P  is structured  to identify and  develop the m ost 
prom ising possibilities.
T hese four areas— asphalt, pavem ent perform ance, concrete and
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structures, and highw ay operations— are w here S H R P  will be concen­
trating . T h is focus grew out of an overall review of highw ay research— 
the Strategic T ran sp orta tion  R esearch S tudy which was published done 
by T R B  in 1984. T his study drew  together a blue ribbon com m ittee of 
state highway leaders, academic leaders, and industry research executives. 
T hey  p inpointed  the four areas tha t I have ju s t described. D u ring  the 
subsequent two years detailed research plans w ere developed in each of 
these areas. In  1986, these Research Plans were published by the N ational 
C ooperative H ighw ay R esearch P rogram , and  distributed  widely. T hey  
continue to be the technical b luep rin t for S H R P .
T he states, through the A m erican Association of State H ighw ay and 
T ransporta tion  Officials, signed an  agreem ent with the Federal H ighw ay 
A dm inistration and the N ational Research Council to m ake S H R P  a unit 
of the N ational R esearch C ouncil. S H R P  is headed by a 15-m em ber ex­
ecutive com m ittee, which includes governm ent, universities, industry , 
and o ther organizations. T his com m ittee is chaired by T hom as L arson, 
who recently com pleted an eight-year term  as Secretary of T ran sp o rta ­
tion in Pennsylvania.
Events have accelerated rapidly since April 1987, when the U .S . C on­
gress approved $150 million for the five-year S H R P  program . W ith  the 
p ro g ram ’s funding secured, S H R P  m oved forw ard quickly and aw arded 
its first quarterly  round  of con tracts, to taling  $16 m illion, O ctober 8.
S H R P ’s FY 1988 program  includes 29 contracts that cover all four 
technical areas of S H R P . A lthough FY 88 will be a start-up  year of less- 
than-average spending for S H R P , it is the biggest year for contracting . 
M ost S H R P  contracts will be m ulti-year agreem ents. M any  of the con­
tractors that jo in  the S H R P  team  this year will be the same ones introduc­
ing innovative m aterials or services three or four years from  now. W ide­
spread use of m ulti-year contracts gives S H R P  the po tential to keep de­
velopm ent on the fast track  w ithout in te rrup ting  progress; to p in  down 
the details of next steps, and  to pu t them  out to com petitive bid.
M eanw hile, the design of next steps can take place in parallel w ith 
ongoing research, and contractors on the team  can continue un in terrup ted  
if they are perform ing  well and  m aking  progress. T his offers substan ­
tially m ore continuity  than  conventional, step-at-tim e contracting, where 
research plans are detailed in advance and executed through  a series of 
in term itten t design and  perform ance phases. By b ring ing  this add itional 
continuity  to the research process, S H R P  offers a greater prospect of sec­
urity . W e believe tha t this will stim ulate contractors to m ake the invest­
m ents in facilities, technical expertise, and  m anagem ent tha t are necess­
ary  for success. It will help to build lasting  professional and  institu tional 
capability in various areas of highway technology that will endure beyond 
S H R P ’s b rie f life.
At the same tim e, the availability of contract funds in fu ture years
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is not au tom atic  or guaran teed . Instead , out-year funding  depends upon  
a co n trac to r’s perform ance and  progress. T o  the m axim um  extent poss­
ible, S H R P  P rogram  A nnouncem ents (R equests for Proposals) set out 
perform ance and progress criteria that establish the basis upon which fun­
d ing  decisions for fu ture years will be m ade. Perform ance criteria  m ay 
include the ability  to stick to the proposed work plan, schedule, and  
budget, or to a m utually agreed-upon im provem ent to the proposed plan. 
T hey m ay include the con tractor’s responsiveness and flexibility in m od­
ifying p lans to incorporate im provem ents requested by S H R P , reflect­
ing insights gleaned th rough  S H R P ’s Executive C om m ittee or A dvisory 
C om m ittees. A co n trac to r’s progress tow ard the developm ent of usable 
innovation also depends on good fortune. Some of S H R P ’s technical areas 
will prove to be ones of rap id  advancem ent. O ther areas will prove to 
be stubborn ly  resistant to new insights.
S H R P ’s Executive C om m ittee, which has the responsibility  to keep 
the research program  on the productive track, m ust periodically evaluate 
the activities and  accom plishm ents of the research team . It m ust decide 
which activities to continue, which to modify, and which to curtail. C a re ­
ful use of these controls is essential to keep S H R P  targeted  on areas w ith 
the greatest practical payoffs. T his will take hard-nosed  m anagem ent by 
the S H R P  Executive Com m ittee, by the S H R P  staff, and by the research 
contractors themselves. It involves balancing the bottom -up view of where 
technological change is feasible w ith the top-dow n view of where this 
change is w orthw hile. New technologies m ay require new specifications 
or standards, new designs, new tra in ing , new contracting  approaches, 
new procurem ent processes, or new staff capabilities. T he exceptional 
potential of some new technologies will w arran t these difficult changes. 
O the r technologies will need to be refined until their dem ands upon users 
becom e m ore m anageable. These will be tough decisions. T o  m ake them  
wisely, S H R P  will continue to rely on active partic ipation  of m anage­
m ent leaders and  technical experts th roughout the w orld’s highw ay 
com m unity .
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